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C i t y  o f  M e l b o u r n e  
A b o u t  1 5  y e a r s  a g o  t h e  C i t y  o f  M e l b o u r n e  c a m e  u p  w i t h  a  s c h e m e  
t h a t  w o u l d  t r a n s f o r m  c o m p l e t e l y  t h e  f a c e  a n d  t h e  f o r t u n e s  o f  t h e  
c i t y .  A t  t h e  t i m e  t h e  c i t y ,  l i k e  t h o u s a n d s  o f  o t h e r s  a r o u n d  t h e  g l o b e ,  
e m p t i e d  a t  n i g h t  a s  t e n s  o f  t h o u s a n d s  o f  c o m m u t e r s  d e c a m p e d  i n  
t h e i r  c a r s  f o r  t h e  s u b u r b s .  T h e  C o u n c i l ' s  P o s t c o d e  3 0 0 0  s c h e m e ,  
l a u n c h e d  i n  1 9 9 2 ,  o u t l i n e d  p l a n s  t o  e n t i c e  r e s i d e n t i a l  d e v e l o p m e n t  
b a c k  i n t o  t h e  c i t y ,  t h r o u g h  f i n a n c i a l  a n d  t e c h n i c a l  i n c e n t i v e s ,  
t e c h n i c a l  a d v i c e ,  a  r e v i e w  o f  t e c h n i c a l  r e q u i r e m e n t s ,  r e s e a r c h  a n d  
s t a t i s t i c a l  d a t a ,  p r o m o t i o n a l  e v e n t s  a n d  p u b l i c i t y .  
I t  i s  h a r d  n o w  t o  b e l i e v e  - w a l k i n g  t h r o u g h  t h e  b u s t l i n g  s t r e e t s  
l i n e d  w i t h  c o n v e r t e d  a p a r t m e n t s  a n d  t h r i v i n g  b u s i n e s s e s  - t h a t  
a n y o n e  w a s  e v e r  s c e p t i c a l  a b o u t  t h e  p o t e n t i a l  f o r  c i t y  l i v i n g  
M e l b o u r n e - s t y l e .  T h e  s u c c e s s  o f  P o s t c o d e  3 0 0 0  f a r  e x c e e d e d  
e v e n  t h e  m o s t  a m b i t i o u s  t a r g e t s  a n d  t h e  C i t y  o f  M e l b o u r n e  b e c a m e  
o n e  o f  t h e  f a s t e s t  g r o w i n g  m u n i c i p a l i t i e s  i n  t h e  l a n d .  
W i t h  i t s  v i s i o n a r y  n e w  C o u n c i l  H o u s e  2  ( C H
2
)  b u i l d i n g  ,  t h e  C i t y  
o f  M e l b o u r n e  i s  o n c e  a g a i n  p l a n n i n g  a  l i f e s t y l e  r e v o l u t i o n .  T h i s  
t i m e  t h e  s u b j e c t  i s  s u s t a i n a b i l i t y  a n d  t h e  t a r g e t  i s  t h e  c o n s t r u c t i o n  
i n d u s t r y .  U s i n g  t h e  C H
2  
o f f i c e  b u i l d i n g  a s  a  l i v i n g  ,  b r e a t h i n g  
e x a m p l e ,  t h e  C o u n c i l  i n t e n d s  t o  d e m o n s t r a t e  t h e  p o t e n t i a l  f o r  
s u s t a i n a b l e  t e c h n o l o g i e s  t o  t r a n s f o r m  t h e  w a y  w e  a p p r o a c h  t h e  
d e s i g n ,  c o n s t r u c t i o n  a n d  i n d e e d  e n t i r e  p h i l o s o p h y  o f  o u r  b u i l t  
e n v i r o n m e n t .  J u s t  a s  P o s t c o d e  3 0 0 0  r e i n v e n t e d  t h e  c i t y ,  t h e  C i t y  o f  
M e l b o u r n e  w a n t s  t o  s e e  t h e  C H
2  
e x a m p l e  c o p i e d  ,  i m p r o v e d  u p o n  
a n d  e n t h u s i a s t i c a l l y  t a k e n  u p  t h r o u g h o u t  M e l b o u r n e  a n d  f a r ,  f a r  
b e y o n d .  
A s  b e f o r e ,  t h e r e  a r e  a  g r e a t  m a n y  s c e p t i c s .  T h e  C i t y ' s  a p p r o a c h  
t o  t h i s  h a s  b e e n  t o  p a t i e n t l y  p r e s s  a h e a d  w i t h  c o n s t r u c t i o n  o f  i t s  
b e s t  s o u r c e  o f  p r o o f  - C H
2  
i t s e l f  - w h i l e  a c t i v e l y  a n d  e n e r g e t i c a l l y  
e n c o u r a g i n g  l i v e l y  d e b a t e  - f r o m  t h e  g r e a t e s t  e n t h u s i a s t s  t o  t h e  
h a r s h e s t  c r i t i c s  a l i k e .  
C H
2  
S T U D Y  A N D  O U T R E A C H  P R O G R A M  A N D  T H E  
A C A D E M I C  C A S E  S T U D I E S  
T h e  S t u d y  a n d  O u t r e a c h  P r o g r a m  i s  a  c o o r d i n a t e d  C i t y  o f  
M e l b o u r n e  e f f o r t  t o  c o n s o l i d a t e  t h e  v a r i o u s  o p p o r t u n i t i e s  f o r  
s t u d y ,  r e s e a r c h  ,  d o c u m e n t a t i o n  a n d  p r o m o t i o n  a f f o r d e d  b y  
C H
2
.  I t  c o m p r i s e s  s u p p o r t  f o r  a c a d e m i c  r e s e a r c h ,  w o r k s h o p s ,  
p r e s e n t a t i o n s ,  s i t e  t o u r s ,  w e b  c o n t e n t  a n d  i n f o r m a t i o n  f o r  s t u d e n t s ,  
a m o n g  o t h e r  m e a s u r e s .  
T h e  c a s e  s t u d y  e x t r a c t s  p u b l i s h e d  f o r  t h e  f i r s t  t i m e  i n  t h i s  
j o u r n a l  a r e  a m o n g  s e v e r a l  p r o j e c t s  t h e  C o u n c i l  h a s  p u r s u e d  
w i t h  a c a d e m i c s  a n d  u n i v e r s i t i e s  t o  d r i v e  d e b a t e  o n  t h e  c a s e  f o r  
s u s t a i n a b l e  d e v e l o p m e n t .  I n  t i m e ,  l o n g e r  v e r s i o n s  o f  t h e s e  s t u d i e s ,  
a n d  o t h e r s ,  w i l l  b e  p u b l i s h e d  o n  t h e  w w w . c h 2 . c o m . a u  w e b s i t e .  
T h e  s t u d i e s  a r e  a  f a b u l o u s  r e s o u r c e  b u t  d o  h a v e  s o m e  l i m i t a t i o n s .  
F o r  i n s t a n c e ,  t h e y  a r e  b a s e d  o n  i n f o r m a t i o n  a v a i l a b l e  o n  t h e  C H
2  
d e s i g n  p r i o r  t o  i t s  f i n a l i s a t i o n ,  w h i c h  m a k e s  c e r t a i n  d e s c r i p t i o n s  
o f  s y s t e m s  a n d  f i n d i n g s  o b s o l e t e  c o m p a r e d  t o  c o m p l e t e d  
c o n s t r u c t i o n  b y  m i d  2 0 0 6 .  I n  p a r t i c u l a r ,  i m p o r t a n t  c h a n g e s  h a v e  
a l r e a d y  b e e n  m a d e  t o  t h e  w i n d  t u r b i n e s  a n d  t h e  h e a t i n g ,  c o o l i n g  
a n d  v e n t i l a t i o n  s y s t e m s .  F u r t h e r m o r e ,  m a n y  o f  t h e  i n n o v a t i o n s  i n  
C H
2  
h a v e  b e e n  s u b j e c t  t o  l i m i t e d  i f  a n y  p r i o r  a c a d e m i c  r e s e a r c h .  
T h i s  m e a n s  t h e  a c a d e m i c  k n o w l e d g e  b a s e  i s  s m a l l  a n d  s o m e  o f  
t h e  c o m p a r i s o n s  m a d e  i n  t h e  p a p e r s  t o  p r i o r  r e s e a r c h  f i n d i n g s  a r e  
a r g u a b l y  a k i n  t o  c o m p a r i n g  a p p l e s  w i t h  p e a r s  - i n t e r e s t i n g  b u t  
u l t i m a t e l y  n o t  t h e  s a m e  t h i n g  a t  a l l .  
S o m e  o f  t h e  s t u d i e s  i n  t h i s  S p e c i a l  I s s u e  o f  A J C E B  m a k e  
c o m p e l l i n g  p o i n t s  i n  f a v o u r  o f  t h e  c a s e  f o r  s u s t a i n a b l e  
d e v e l o p m e n t .  O t h e r s  r e f l e c t  a  m o r e  s u b t l e  a n d  s o m e t i m e s  o v e r t  
s c e p t i c i s m  t h a t  m i g h t  b e  e n c o u n t e r e d  i n  a n y  b r o a d  c r o s s  s e c t i o n  
t h r o u g h o u t  t h e  c o m m u n i t y .  T h e  C H
2  
t e a m  w e l c o m e s  a l l  o f  t h e  
d e b a t e  b u t ,  o v e r  t i m e ,  u l t i m a t e l y  i n t e n d s  t o  p r o v e  t h e  d o u b t e r s  
w r o n g .  
C o l l e c t i v e l y ,  t h e  s t u d i e s  a l l  d e m o n s t r a t e  t h e  e n o r m o u s  v a l u e  t o  b e  
g a i n e d  b y  r e s e a r c h i n g  t h e  c a s e  f o r  s u s t a i n a b l e  d e v e l o p m e n t  a n d  
t h e  s c o p e  f o r  a  g r e a t  d e a l  m o r e  s t u d y  a n d  d o c u m e n t a t i o n  i n  t h e  
f i e l d  i n t o  t h e  f u t u r e .  
I N T R O D U C I N G  T H E  C H
2  
B U I L D I N G  A N D  T H E  
D E S I G N  A P P R O A C H  
C H
2  
i s  a  1  O - s t o r e y  o f f i c e  b u i l d i n g  f o r  a b o u t  5 4 0  C i t y  o f  M e l b o u r n e  
s t a f f ,  w i t h  g r o u n d - f l o o r  r e t a i l  s p a c e s  a n d  u n d e r g r o u n d  p a r k i n g  a t  
2 1 8 - 2 4 2  L i t t l e  C o l l i n s  S t r e e t .  I t  i s  d u e  f o r  c o m p l e t i o n  b y  t h e  m i d d l e  
o f  2 0 0 6 .  
T h e  b u i l d i n g  h a s  s u s t a i n a b l e  t e c h n o l o g i e s  i n c o r p o r a t e d  i n t o  e v e r y  
c o n c e i v a b l e  p a r t  o f  i t s  1 0  s t o r e y s .  A  s e w e r  w a t e r - m i n i n g  p l a n t  i n  
t h e  b a s e m e n t ,  p h a s e - c h a n g e  m a t e r i a l s  f o r  r e d u c i n g  c o o l i n g  e n e r g y  
d e m a n d s ,  a u t o m a t i c  n i g h t - p u r g e  w i n d o w s ,  u n d u l a t i n g  c o n c r e t e  
c e i l i n g s  f o r  h i g h  t h e r m a l  m a s s ,  a  f a ( f a d e  o f  l o u v r e s  ( p o w e r e d  b y  
p h o t o v o l t a i c  c e l l s )  t h a t  t r a c k  t h e  s u n  - e v e n  t h e  p o t  p l a n t  h o l d e r s  
h a v e  i n v o l v e d  a  w h o l e  n e w  w a y  o f  t h i n k i n g .  
A l t h o u g h  m o s t  o f  t h e  p r i n c i p l e s  a d o p t e d  i n  t h e  b u i l d i n g  a r e  n o t  n e w  
- u s i n g  t h e r m a l  m a s s  f o r  i m p r o v i n g  c o m f o r t  a n d  r e d u c i n g  e n e r g y  
u s e ,  u s i n g  p l a n t s  t o  f i l t e r  t h e  l i g h t  - n e v e r  b e f o r e  i n  A u s t r a l i a  h a v e  
t h e y  b e e n  u s e d  i n  s u c h  a  c o m p r e h e n s i v e ,  i n t e r r e l a t e d  f a s h i o n  i n  a n  
o f f i c e  b u i l d i n g .  
T h e  A u s t r a l i a n  J o u r n a l  o f  C o n s t r u c t i o n  E c o n o m i c s  a n d  B u i l d i n g  [ V o 1 5 ,  N o  2 ]  I  1  
Selected Site for CH2 
The gross floor area is 12,536m2 comprising : 
• 1,995m2 basement areas 
• 500m2net letable area - ground floor retail 
• 9,373m2total net letable 
• 1 ,064m2gross floor area - typical floor 
• 80 bike spaces 
• 9 showers for cyclists 
• 	20 car spaces. One disabled space. The car park is designed for 
flexibility of use and can be converted to office space or other 
uses in the future. 
CH2 emissions will be 64 per cent less than a five-star Australian 
Building Greenhouse Rated building and, when compared to the 
existing Council House, the building is expected to: 
• reduce electricity consumption by 85 per cent; 
• reduce natural gas consumption by 87 per cent; 
• produce only 13 per cent of the emissions; and 
• 	reduce consumptions of mains supplied potable water 72 per 
cent. 
Sustainable design innovations: 
• Australia 's first large-scale chilled ceil ing installation 
• 	Sewer mining to recover and recycle Class A water from the 
adjacent public sewer 
• World-first phase change material application of its type 
• Two-component lighting system for ambient and task needs 
• Australia 's first application of energy-generating inner-city roof­
top vortex wind turbines 
• Australia/world third installation of shower towers 
• 	Integrated indoor environment control 
• 	Daytime air conditioning 
• 	Night flushing for thermal mass cooling and energy saving 
• 	Rainwater harvesting and fire sprinkler test-water re-use 
CH2 has been designed to reflect the planet's ecology, which is 
an immensely complex system of interrelated components. Just 
as it is impossible to assess the role of any part of this ecology 
without reference to the whole , CH 2 comprises many parts that 
work together to heat, cool , power and water the building , creating 
a harmonious environment. 
For example, in nature, dark colours absorb heat and hot air rises. 
Accordingly CH 2's north fac;;ade will comprise 10 air extraction 
ducts covered by dark coloured material that absorb heat from 
the sun , helping stale warmed air inside the office rise up and out 
of the building and driving the night purge. The south fac;;ade will 
comprise light-coloured material covering the ducts that draw in 
fresh air from the roof and distribute it down through the building. 
Staff will be able to control the flow of this 100 per cent fresh 
filtered air to their work spaces by floor vents. Louvres made 
from recycled timber will shade the west facade. Energy from 
photovoltaic roof panels will power the louvres, which will move 
according to the position of the sun. Together these features 
combine to create a controlled and healthy indoor climate to 
support a more effective work environment. 
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a. 	Diagrammatic North Elevation b. West Elevation showing 
timber louvres 
North (a) and west (b) elevations show how the bio climatic design response has determined the design resolution for each 
far:;ade. 
About 100,000 litres of high quality Class A water will be extracted 
from the sewer in Little Collins Street a day. A city sewer usually 
holds 95 per cent water, a burden on the system and a massive 
waste of water. The sewage, along with any generated on site, 
will be processed through a multi-water treatment plant that will 
separate out clean water and return the waste back to the sewer. 
The extracted water will only be used for non-drinking and non­
human contact uses, although it is pure water that is quite safe 
to drink since it is graded Class A by the Environment Protection 
Authority. 
Some of the recovered water will supply CH2's water cooling, plant 
watering and toilet flushing needs. The rest will be used in other 
council buildings, city fountains and plants. Additional water will be 
saved through recycling water from the fire-safety sprinkler system 
and from rainwater. 
DESIGN PROCESS AND APPROACH 
The fundamental design concepts for CH2 were developed by an 
integrated design team over a two-week period in January 2002. 
During this two-week charrette process, consultants were paid for 
their time on top of their tendered and accepted fees to complete 
the work. 
After the charrette, the design continued to be developed by 
individual companies as members of a highly collaborative CH2 
4 The Australian Journal of Construction Economics and Building [VoIS, No 2] 
design team that shared emerging design documentation weekly. 
The companies charged fixed fees over a 12-month period and 
conducted weekly design meetings for eight months to resolve 
design and construction issues. Construction work on the 1a-storey 
building began in early 2004. 
In addition to appreciating the value that a collaborative and 
integrated design process brings to the success of a sustainable 
building project, it is also important to understand the central 
design approach. There are five essential aspects that define 
the design approach for any building that intends to be based 
on ecological and bioclimatic principles: local micro-climatic 
conditions (daily and annual temperature variations, wind and rain 
frequency and intensity, solar access); site factors (shape, geology, 
hydrology); ecological sustainability objectives and goals; human 
physiology or the way the human body works; and technologies 
and techniques. 
For example, it is the micro-climatic analysis that drove the 
decisions about the ability to use CH 2's building fabric as thermal 
mass and night purging as part of the cooling and energy saving 
strategy. The micro-climate of inner-Melbourne also determined 
the amount of glass exposure for natural lighting and thermal 
performance, solar protection requirements and energy and rain 
water harvesting opportunities. 
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I m a g e  f r o m  t h e  i n i t i a l  w o r k s h o p  o f  t h e  v e n t i l a t i o n  a i r  s u p p l y  a n d  w i n d o w  c o n c e p t  
S i t e  f a c t o r s  s u c h  a s  t h e  l o n g  r e c t a n g u l a r  p r o p o r t i o n s  o f  C H
2
' s  
l o c a t i o n  d i c t a t e d  a  ' d e e p  s p a c e '  f l o o r  p l a t e ,  w h i c h  p r e s e n t e d  
s p e c i a l  d e s i g n  c h a l l e n g e s  i n  t e r m s  o f  n a t u r a l  l i g h t i n g  a n d  s p a c e  
c o n d i t i o n i n g .  C H
2
' s  s e l e c t e d  s i t e ,  t h e r e f o r e ,  d i c t a t e d  a  d e s i g n  
a p p r o a c h  t h a t  d i d  n o t  u s e  n a t u r a l  v e n t i l a t i o n  d u r i n g  t h e  d a y  a s  
t h i s  w a s  u n l i k e l y  t o  b e  p o s s i b l e  w i t h  t h e  d e p t h  o f  f l o o r  p l a t e .  T h e  
i n n e r - c i t y  l o c a t i o n  a l s o  d r o v e  a  d e s i g n  t h a t  r e s u l t e d  i n  i n c r e a s e d  
w i n d o w  s i z e s  d e s c e n d i n g  d o w n  t h e  b u i l d i n g  a s  t h e s e  a l l o w  g r e a t e r  
a m o u n t s  o f  n a t u r a l  l i g h t  t o  e n t e r  a t  t h e  l o w e r  l e v e l s .  
A n  e q u a l l y  i m p o r t a n t  a s p e c t  i n f l u e n c i n g  t h e  C H
2  
t e a m  ' s  
a p p r o a c h  t o  t h e  d e s i g n  w a s  t h e  e s t a b l i s h m e n t  o f  c l e a r  e c o l o g i c a l  
s u s t a i n a b i l i t y  o b j e c t i v e s  a n d  g o a l s  d i r e c t e d  a t  r e d u c i n g  e n e r g y  a n d  
w a t e r  u s e ,  e m i s s i o n s  a n d  w a s t e .  
C r e a t i n g  a  h e a l t h y  w o r k  e n v i r o n m e n t  f o r  t h e  b u i l d i n g ' s  o c c u p a n t s  
h a s  a l s o  b e e n  p a r a m o u n t  t o  t h e  C H
2  
t e a m ,  w h i c h  h a s  r e q u i r e d  a  
d e s i g n  a p p r o a c h  t h a t  r e s p o n d s  d i r e c t l y  t o  t h e  w a y  t h e  h u m a n  b o d y  
w o r k s .  A l t h o u g h  s e e m i n g l y  o b v i o u s ,  i t  c a n  s o m e t i m e s  b e  f o r g o t t e n  
b y  b u i l d i n g  d e s i g n e r s  t h a t  o f f i c e s  a r e  u l t i m a t e l y  p l a c e s  f o r  p e o p l e  
t o  w o r k .  C o n s i d e r a t i o n  o f  h u m a n  p h y s i o l o g y  d i r e c t s  d e s i g n e r s  t o  
r e c o n s i d e r  h e a t i n g  a n d  c o o l i n g  s t r a t e g i e s ,  v e n t i l a t i o n  r e q u i r e m e n t s  
a n d  s e n s o r y  s t i m u l a t i o n  t o  m a i n t a i n  n a t u r a l  b i o l o g i c a l  h e a l t h .  
H u m a n s  a r e  h o t - b l o o d e d  m a m m a l s .  T h e y  r e l e a s e  h e a t  i n t o  t h e  
o f f i c e  e n v i r o n m e n t  a t  r a t e s  d e p e n d i n g  u p o n  t h e i r  a c t i v i t y  a n d  t h i s  
m u s t  b e  r e m o v e d  b y  t h e  b u i l d i n g ' s  s p a c e - c o n d i t i o n i n g  s y s t e m .  
P e o p l e  f e e l  h o t  o r  c o l d  d e p e n d i n g  o n  t h e  w a y  t h e y  d r e s s .  T h e i r  
s k i n  a c t s  a s  a n  e v a p o r a t i v e  c o o l i n g  s y s t e m ,  w h i c h  i s  s e n s i t i v e  t o  
a i r  h u m i d i t y  a n d  m o v e m e n t .  H u m a n  s k i n  i s  a l s o  m o r e  s e n s i t i v e  t o  
t h e  t e m p e r a t u r e  o f  s u r f a c e s  s u r r o u n d i n g  o c c u p a n t s  t h a t  r a d i a t e  
o r  a b s o r b  h e a t ,  i n  c o m p a r i s o n  t o  a  l e s s  d i r e c t  r e s p o n s e  t o  c o n t a c t  
w i t h  t h e  a i r  s u r r o u n d i n g  t h e i r  b o d y .  T h i s  h u m a n  p h y s i o l o g i c a l  
c o n d i t i o n  h a s  d i r e c t e d  t h e  C H
2  
d e s i g n  t e a m  t o  d e v e l o p  a n  
a p p r o a c h  t h a t  r e s p o n d s  b y  c o o l i n g  w i t h  c h i l l e d  c e i l i n g  p a n e l s  a n d  
p a s s i v e  c o o l i n g  u s i n g  e x p o s e d  c o n c r e t e  c e i l i n g s  t h a t  a b s o r b  h e a t  
d u r i n g  t h e  d a y .  
T h e  C H
2  
t e a m ' s  d e s i g n  a p p r o a c h  h a s  r e s u l t e d  i n  a  c o o l i n g  
t e c h n i q u e  a n d  t e c h n o l o g y  t h a t  u s e s  w a t e r  c i r c u l a t e d  t h r o u g h  
r a d i a n t  a b s o r p t i o n  c e i l i n g  p a n e l s  r a t h e r  t h a n  a  s y s t e m  t h a t  r e l i e s  
o n  a i r  f o r  c o o l i n g  ,  a s  i s  t r a d i t i o n a l  i n  o f f i c e  b u i l d i n g s  a n d  w h i c h  
r e q u i r e s  l a r g e  v o l u m e s  o f  c h i l l e d  a i r  t o  b e  p r o d u c e d .  T h i s  a p p r o a c h  
t o  t h e  d e s i g n  o f  C H
2
' s  v e n t i l a t i o n  s y s t e m  m e a n s  t h e  a i r  s u p p l i e d  
t o  o c c u p a n t s  i s  s p e c i f i c a l l y  f o r  b r e a t h i n g ,  w h i c h  h a s  e l i m i n a t e d  
t h e  n e e d  t o  e x p e n d  l a r g e  a m o u n t s  o f  e n e r g y  c o o l i n g  a i r .  T h e  
r a d i a t i v e  c o o l i n g  a p p r o a c h  h a s  a l s o  c r e a t e d  a  s i t u a t i o n  w h e r e  a i r  
t e m p e r a t u r e s  a r e  n o t  a s  i m p o r t a n t  t o  a c h i e v e  c o m f o r t  l e v e l s .  W i t h  
t h i s ,  t h e  C H
2  
t e a m  i s  h e l p i n g  e s t a b l i s h  a  n e w  s t a n d a r d  d e f i n i t i o n  o f  
c o m f o r t  l e v e l ,  w h i c h  c o m b i n e s  a i r  t e m p e r a t u r e  a n d  r a d i a n t  c o o l i n g  
t o  p r o d u c e  a  r e s u l t a n t  t e m p e r a t u r e ,  a s  h a s  b e e n  a c h i e v e d  i n  
D e n m a r k .  
G R E E N  S T A R  R A T I N G  
T h e  C H
2  
p r o j e c t  w a s  t h e  f i r s t  i n  A u s t r a l i a  t o  a c h i e v e  s i x  s t a r s  u n d e r  
t h e  G r e e n  B u i l d i n g  C o u n c i l  o f  A u s t r a l i a ' s  n e w  G r e e n  S t a r  c e r t i f i e d  
r a t i n g  t o o l  ,  w h e r e  t h e  m i n i m u m  r a t i n g  i s  o n e  s t a r  a n d  t h e  m a x i m u m  
i s  s i x .  T h i s  a c h i e v e m e n t  i s  a l s o  s i g n i f i c a n t  a s  t h e  d e s i g n  f o r  t h e  
p r o j e c t  s t a r t e d  p r i o r  t o  t h e  l a u n c h  o f  t h e  G r e e n  S t a r  R a t i n g  S y s t e m  
a n d  G r e e n  S t a r  - O f f i c e  D e s i g n .  
T h e  G r e e n  S t a r  r a t i n g  s y s t e m  e v a l u a t e s  t h e  e n v i r o n m e n t a l  d e s i g n  
a n d  p e r f o r m a n c e  o f  A u s t r a l i a n  b u i l d i n g s  b a s e d  o n  a  n u m b e r  o f  
c r i t e r i a ,  i n c l u d i n g  e n e r g y  a n d  w a t e r  e f f i c i e n c y ,  t h e  q u a l i t y  o f  i n d o o r  
e n v i r o n m e n t s  a n d  r e s o u r c e  c o n s e r v a t i o n .  
E N V I R O N M E N T A L  F E A T U R E S  
F r e s h  a i r :  I n s t e a d  o f  s u p p l y i n g  t h e  o f f i c e  s p a c e s  w i t h  a b o u t  8 5 %  
r e c i r c u l a t e d  a i r ,  a s  i s  n o r m a l  i n  t y p i c a l  v a r i a b l e  a i r  v o l u m e  a i r  
c o n d i t i o n i n g  s y s t e m s  f o r  o f f i c e  b u i l d i n g s ,  C H
2  
w i  l l  n o t  r e c y c l e  a n y  
a i r .  A l l  t h e  a i r  s u p p l i e d  t o  t h e  o f f i c e  s p a c e s  w i l l  b e  1 0 0 %  f i l t e r e d  
f r e s h  a i r  d r a w n  f r o m  r o o f  l e v e l ,  s u p p l i e d  v i a  t h e  s o u t h  d u c t s  a n d  
e x h a u s t e d  v i a  t h e  n o r t h  d u c t s .  
I n d o o r  a i r  p o l l u t a n t s :  M a n y  p r o d u c t s  e m i t  t o x i c  g a s s e s  f o r  m o n t h s  
o r  y e a r s  a f t e r  c o n s t r u c t i o n  a n d  s i g n i f i c a n t l y  r e d u c e  i n d o o r  a i r  
q u a l i t y .  A l l  m a t e r i a l s  u s e d  i n  C H
2  
a r e  b e i n g  s u b j e c t e d  t o  a  f u l l  
e n v i r o n m e n t a l  a u d i t  t o  e n s u r e ,  a m o n g  o t h e r  t h i n g s ,  t h a t  l o w  v o l a t i l e  
o r g a n i c  c o m p o u n d  m a t e r i a l s  a r e  u s e d  i n  p r o d u c t s  s u c h  a s  c a r p e t s ,  
p a i n t s ,  a d h e s i v e s  a n d  s e a l a n t s .  
P o t a b l e  ( d r i n k i n g )  w a t e r :  A b o u t  2 5  p e r  c e n t  o f  p o t a b l e  ( d r i n k i n g )  
w a t e r  w i l l  c o m e  f r o m  t h e  s p r i n k l e r  s y s t e m  u s e d  f o r  f i r e  s a f e t y .  
S a f e t y  r e g u l a t i o n s  r e q u i r e  t h a t  s p r i n k l e r  s y s t e m s  a r e  t e s t e d  
r e g u l a r l y  a n d  t h i s  i n v o l v e s  d i s c a r d i n g  l a r g e  q u a n t i t i e s  o f  c l e a n  
d r i n k i n g  w a t e r .  I n  C H
2  
t h i s  w a t e r  w i l l  b e  c o l l e c t e d  a n d  u s e d .  
N a t u r a l  L i g h t :  L o w e r  f l o o r s  g e n e r a l l y  r e c e i v e  l e s s  d a y l i g h t  t h a n  
u p p e r  f l o o r s  s o  w i n d o w s  o n  t h e  n o r t h  a n d  s o u t h  f a c a d e s  w i l l  b e  
l a r g e r  o n  t h e  l o w e r  f l o o r s  t h a n  t h e  u p p e r  o n e s .  T h i s  a l l o w s  t h e  t o t a l  
a m o u n t  o f  g l a s s  t o  b e  m i n i m i z e d ,  t h u s  r e d u c i n g  e n e r g y  l o s s ,  w h i l e  
m a i n t a i n i n g  d e s i r a b l e  n a t u r a l  l i g h t  l e v e l s .  S e n s o r s  w i l l  m o n i t o r  t h e  
a m o u n t  o f  d a y l i g h t  c o m i n g  i n  a n d  a d j u s t  t h e  a r t i f i c i a l  l i g h t  r e q u i r e d  
a c c o r d i n g l y .  
A r t i f i c i a l  l i g h t i n g :  T h e  l e v e l  o f  a m b i e n t  a r t i f i c i a l  l i g h t  w i l l  b e  l o w  a n d  
w i l l  b e  s u p p l i e d  b y  l o w - e n e r g y  T 5  f i t t i n g s  l i n k e d  t o  s e n s o r s  t h a t  w i l l  
r e d u c e  t h e  l i g h t  w h e n  s u f f i c i e n t  d a y l i g h t  i s  a v a i l a b l e .  H o w e v e r  i t  w i l l  
b e  s u p p l e m e n t e d  w i t h  i n d i v i d u a l l y  c o n t r o l l e d  l a m p s  a t  w o r k s t a t i o n s  
t o  g i v e  o c c u p a n t s  m o r e  c o n t r o l  o v e r  t h e i r  e n v i r o n m e n t .  T h u s  t h e  
l e v e l  o f  l i g h t i n g  o n  a  f l o o r  o r  i n  a n  a r e a  w i l l  r e f l e c t  t h e  l e v e l  o f  
a c t i v i t y .  
T h e  A u s t r a l i a n  J o u r n a l  o f  C o n s t r u c t i o n  E c o n o m i c s  a n d  B u i l d i n g  [ V o I S ,  N o  2 ]  I  5  
Light shelves: Light shelves on the north fa~ade will reflect sunlight 
onto ceilings and produce a soft indirect light, reducing artificial 
lighting requirements . The light shelves are internal and external 
and made of perforated steel. Sensors will increase and decrease 
the artificial lighting according to the amount of sunlight being 
reflected into the building; thus a balance of natural and artificial 
light will be achieved. 
Vertical gardens: The north-facing facade will comprise steel 
trellises and balconies supporting a series of vertical gardens nine 
storeys high. The foliage will help protect the building from the sun 
and filter sunlight to reduce glare indoors. 
Louvres: The entire west facade of CH2 is protected by a system 
of timber louvres that pivot with the sun to be fully open in the 
morning and closed for the full sun in the afternoon. The louvres 
will be made from recycled timber and will be controlled by a 
hydraulic system that moves the panels through a six-hour open 
and close cycle. 
COOLING AND HEATING 
Much effort has been invested in ways to cool , rather than heat, 
the building . This is because human activity and electronic 
equipment give off vast amounts of heat. 
In CH2, fresh outside air will be drawn in from 17 metres or more 
above the street and channelled into shower towers on the 
southern side. As air falls within the towers it will be cooled by 
evaporation from the water shower. The cool air will be channelled 
to the shops below and the cool water supplied to a phase change 
material (PCM) tank in the basement. 
This PCM tank will be much like a battery that stores coolness, or 
'coolth '. Water cooled by the towers will travel through the tank, 
freezing the battery. A separate water stream will pass through the 
battery to be chilled , through chilled ceiling panels and beams to 
cool the building , and then back into the battery to begin again. 
Cool water running through chilled panels fixed to the ceiling - and 
chilled beams in front of the windows - will create gentle radiant 
coolness that will descend into the workspace at about 18°C. 
This will replace traditional systems that use fans to blow colder 
recycled air directly at occupants. 
Meanwhile, natural ventilation will cool the building at night. 
Windows on the north and south fa~ades will open to allow 
fresh cool air to enter the offices, flush out warm air and cool 
the exposed ceilings of the building. This is called night purging. 
Sensors will close the windows when they detect high winds and 
rain or higher temperatures. 
On-site insertion of a precast concrete curved beam ceiling panel 
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O u t s i d e  a i r  f r o m  t h e  n i g h t  p u r g e  w i l l  c o o l  t h e  1 . 8 0 m m - t h i c k  p r e ­
c a s t  c o n c r e t e  c e i l i n g s  t h a t  s t o r e  t h i s  c o o l n e s s  d u e  t o  t h e i r  h i g h  
t h e r m a l  m a s s .  I n  m u c h  t h e  s a m e  w a y  a s  a  c e m e n t  w a l l  r e t a i n s  
h e a t  l o n g  a f t e r  t h e  s u n  h a s  s e t ,  t h i s  ' c o o l t h '  a b s o r b s  h e a t  r a d i a t e d  
f r o m  p e o p l e  a n d  e l e c t r i c a l  e q u i p m e n t  d u r i n g  t h e  d a y  a n d  w i l l  
c o n t r i b u t e  t o  t h e  c o o l i n g  n e e d s  o f  t h e  o f f i c e s ,  t h e r e b y  r e d u c i n g  a i r  
c o n d i t i o n i n g  p l a n t  l o a d  b y  u p  t o  1 4  p e r  c e n t  i n  s u m m e r .  
P A Y B A C K  P E R I O D  
C H
2
' s  e n v i r o n m e n t a l  f e a t u r e s  a r e  e s t i m a t e d  t o  p a y  f o r  t h e m s e l v e s  
w i t h i n  1 0  y e a r s  w h e n  c o m p a r e d  w i t h  a  c o n v e n t i o n a l  b u i l d i n g .  
H o w e v e r  C H
2
' s  w i d e r  v a l u e  i s  a s  a n  e x a m p l e  f o r  o t h e r s  t o  c o p y .  
C o m p a r e d  w i t h  t h e  e x i s t i n g  C o u n c i l  H o u s e  ( l o c a t e d  n e x t  d o o r  o n  
L i t t l e  C o l l i n s  S t r e e t ) ,  C H
2  
w i l l  r e d u c e  i t s  e l e c t r i c i t y  c o n s u m p t i o n  b y  
8 5  p e r  c e n t  a n d  i t s  n a t u r a l  g a s  c o n s u m p t i o n  b y  9 3  p e r  c e n t .  
T h i s  m e a n s  C H
2  
w i l l  u s e  o n l y  1 3  p e r  c e n t  o f  t h e  e n e r g y  c o n s u m e d  
b y  t h e  e x i s t i n g  C o u n c i l  H o u s e .  
A l t h o u g h  t h e  r e d u c t i o n  i n  e n e r g y  c o s t s  w i l l  b e  s u b s t a n t i a l ,  t h e  
g r e a t e s t  e c o n o m i c  b e n e f i t  i s  e x p e c t e d  t o  b e  i n  i n c r e a s e d  s t a f f  
e f f e c t i v e n e s s  a t  w o r k ,  r e d u c e d  a b s e n t e e i s m  a n d  l o w e r  s t a f f  
t u r n o v e r  r a t e s ,  w h i c h  c o s t  e m p l o y e r s  m i l l i o n s  o f  d o l l a r s  e a c h  y e a r .  
P R I N C I P A L  C O N S U L T A N T S  
C i t y  o f  M e l b o u r n e  ( D e s i g n  a n d  P r o j e c t  M a n a g e m e n t )  
D e s i g n l n c  ( A r c h i t e c t u r a l  D e s i g n  a n d  D o c u m e n t a t i o n )  
L i n c o l n e  S c o t t  ( S e r v i c e s  E n g i n e e r i n g )  
A E C  ( A d v a n c e d  E n v i r o n m e n t a l  C o n c e p t s )  
B o n a c c i  G r o u p  ( S t r u c t u r a l  A N D  C i v i l  E n g i n e e r i n g )  
M a r s h a l l  D a y  ( A c o u s t i c s )  
D o n a l d  C a n t  W a t t s  C o r k e  ( Q u a n t i t y  S u r v e y i n g )  
H a n s e n  Y u n c k e n  ( B u i l d e r s )  
W E B  R E F E R E N C E S  
w w w . c h 2 . c o m . a u .  w h i c h  i s  a  d i r e c t  l i n k  t o  t h e  C H
2  
p a g e s  o n  w w w .  
m e l b o u r n e . v i c . g o v . a u  
T h e  A u s t r a l i a n  J o u r n a l  o f  C o n s t r u c t i o n  E c o n o m i c s  a n d  B u i l d i n g  [ V o I S ,  N o  2 ]  I  7  
